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10 9 I 9 7 6 
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2 1 Or 1 
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Code 
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IOC 
10 
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XXX 
X X X 
XXX 
XXX 
X X X 
XXX 
XXX 
X X X 



X 

X 

x 

X 
X 
X 

X 



X X 


X 


x 


X X 


X 


X 


X X 


X 


X 


X X 


X 


X 


X X 


X 


X 


X X 


X 


X 


X X 


X 


X 


X X 


X 


X 



A :•- x 
X X X 



e- g- 
c a 1 
010 
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110 
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Clear Coupler 
Clear CW 
Sto.p CP 
Start CP 



Ir.pur l-U 
Ir.out Mc 



Address One* 



Input Data 
I -put CP Status 
Input Coupler Status 
Input Order Word* 
Input Program 



Cur put Me-.ory Address Zero (upper byte) 
Output Memory Address One .(lower byte) 



Cutr 



Data 



Output Prcgran 
Outnut Order Word 



hardware Maintenance feature 
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*FWA 
*FWA+1 
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*LWA 
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LCD 
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Char. 
Char, 
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FCD 



Char o 1 

Char. 3 
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FWA of Next Buffer (or Zero) 







BL 



FWA = First Word Address of Buffer (must be multiple of BL} 

LWA = Last Word Address of Buffer (LWA = FWA + (BL-1) ) 

LCD = Last Character Displacement {relative to FWA) . • ■ 

FCD = First Character Displacement (relative to FWA) 

F3 — Last -Buffer Flag . " ■• • ' 

F2-F0 = Last Character Flag (place succeeding character in next buffer (s) ) 

BL = Buffer Length (words) BL=2 N , 2fN (integer) £7 

CD ~ Character Displacement (4<CD<253) 

^Control words placed in core before data I/O _ 

HOTS: LCD>FCD. If LCD<FCD, buffer is skipped and operation '" 
points to the next buffer chain. . ' 
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Input Memory Address Zero* 




1100 CO 










1 








Input Memory Address 




• (Standard) . 







1 








o. 


' 


- 


Second Coupler = 
1101 I'D') 
(Optional) 
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Input Coupler Status 
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Output FCD, PCD, LCD* . 
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♦Hardware maintenance feature 
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COMMUNICATIONS COUPLER STATUS FORMAT 



{15 14 13 J_2 



11 10 9 8 



fc 



4 ! 3 



'-Memory Parity Error** 
'-Memory Protect Fault** 
E —NPU Status Register Loaded 
L- Memory Address Register Loaded 
L - Reserved 
'-Transmission Complete* 
L Transfer Terminated by NPU* 
Transfer Terminated by FPU* 
L Order Word P.egister Loaded* 
NPU Status Accepted* 
PPU Channel Timeout* 
L PPU Channel Parity Error (CYBER 170)** 



■Chain Address Zero* j 
Alarm* 4 



Available to NPU Only 



**Alarm Condition (all alarms generate. NPU Interrupt' 
■ *NPU Interrupt Condition 

NOTE: All non-alarm interrupt; conditions except OWRL are cleared by input 
coupler status command, clear coupler function, and clear coupler 
command. OWP.L interrupt condition is cleared by input OW command, 
clear coupler function and command, and Master Clear. Alarm interrupt 
conditions are cleared only by clear coupler functions and commands 
and Master Clear. 



COMMUNICATIONS COUPLER INPUT SWITCH STATUS FORMAT 
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Not Used 

1 Enable Data Channel Parity Switch 

On-Line Switch 
1 — Protect Switch 
Coupler Busy 



- Equipment Code Bit 1 Switch 
' — Equipment Cede Bit 2 Switch 
Character Request 
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(CRC) character. On the input loop, 
the address cell also carries the 
output-data-demand (ODD) . 

Other cells within the frame may 
contain data and/or supervision (sta- 
tus or commands) . All cells are 
passed unmodified between the multi- 
plex loop and the CLA, except the 
check character which is removed from 
the output loop and added to the input 
loop by the loop multiplexer. 



LINE FRAME FORMATS 

The ACLA uses the following, general 
line frame format on the input loop: 



c 



D D 



ACLA 
ADDR 



INPUT STATUS; 
DATA WORD 1! 



STATUS 
WORD 2 



CRC 

char] 



The ACLA address cell is alv/ays 
present. It may contain an output 
data demand. The data cell appears 
next (if present) and contains input 
data. Two supervision cells follow 
(if present) and contain status word 
1 and status word 2. If any status 
is to be reported, both status words 
always appear. The CRC character is 
added by the loop multiplexer. 

The following general line frame 
format is required by the ACLA on the 
output loop: 

£ C D D 

T 



The ACLA address cell is always 
present. Either the data cell or 
command words may appear next. The 
data cell (if present) contains out- 
put data. One to four supervision 
cells (if present) contain command 
words 1, 2, 3 & 4. Allowable combin- 
ations of command words are: none; 
1; 1 and 2; 1, 2 and 3; or 1, 2, 3 
and 4 . The CRC character is removed 
by the loop multiplexer. 



CELL AND WORD FORMATS 



ADDRESSING CELL 

Each ACLA is set to a different 8-bit 
binary address. Thus, when data, 
input- supervision, or output-data- 
demand are presented to the loop 
multiplexer from the ACLA, the first 
operation of the ACLA is to present 
its particular address. 

Data or output supervision presented 
to the ACLA from the LM is preceded 
by an address. The ACLA compares 
this address with the internally pre- 
set address. If the two agree, the 
ACLA accepts the data or supervision. 
The addressing code format is shown 
in table 2-2. 

In table 2-2, bit position IF3 is the 
output-data-demand bit in the address 
code. When the address is presented 
to the LM from the ACLA, the bit is a 



/> 



o 



ACLA 
ADDRESS 



OUTPUT 
DATA 



COMMAND 
WORD 1 



COMMAND 
WORD 2 



COMMAND 
WORD 3 



COMMAND 
WORD 4 



CRC 
CHARACTERJ 



F+ 



li 



BO 



X 



10 



Bl 



OF1 



IF1 



B2 



2-4 



OF 2 



IF 2 



B3 



OF 3 s 



IF3 



0/1 



TABLE 2-2. ADDRESSING CELL FORMAT 
4 



34 



-4 



101 



III 



Al 



B5 



102 



112 



A2 



B6 



103 



113 



A3 



B7 



104 



114 



A4 



B3 



105 



115 



A5 



B9 



106 



116 



A6 



BIO 



107 



117 



A7 



Bll 



108 



118 



-A 8 



Processor Word 
Bit Position 



Loop Cell 
Bit Position 



LM to ACLA 
Interface 



ACLA to LM 
Interface 



\Bit -Definition j^«~ 



onj'~ 
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logic one if an ODD is present and i 
a logic zero if no ODD is present. 
This" bit must be a logic one in an 
.output loop address cell (0F3) . 

Address position Al is the most 

significant bit and A8 is the least 

significant bit in the binary coded 
address. 



DATA CELL 

The data cell transfers information 
into or out of the ACLA via the loop 
multiplexer. The data cell format is 
presented in table 2-3. Bit Dl is 
always the first bit received from or 
transmitted to the modem by the ACLA. 



The supervision cell on output gives 
information to the ACLA in the form 
of commands. On input it gives infor- 
mation to the processor in the form 
of status words from the ACLA. 



STATUS WORDS 

Most status changes, error conditions, 
or a supervision-report command causes 
status to be reported, and two words 
are sent to the processor. The status 
word 1 and status word 2 formats are 
shown in tables 2-4 and 2-5, respec- 
tively. In both tables a logic one 
indicates that the associated modem 
signal or status condition is active 
(on) , and a logic zero indicates not 
active (off) . 



SUPERVISION CELLS 
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ra 




TABLE 


2-3. 


DATA CELL FORMAT 
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Processor Word | 
Bit Position 


BO 


Bl 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


B9 


BIO 


Bll 


Loop Cell 
Bit Position 


/\ 


OFl 


OF2 


OF 3 


101 


102 


103 


104 


105 
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107 


108 


LM to ACLA 
Interface s 




IF1 


IF2 


IF 3 


III 


112 


113 


114 


115 


116 


117 


118 


ACLA to LM 
Interface 
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D8 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


8- or 9-bit char 
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1 











D7 


D6 


D5 


D4 


D3 


D2 • 


Dl 


7-bit character 
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1 














D6 


D5 


D4 


D3 


D2 


Dl 


6-bit character 
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1 

















D5 


D4 


D3 


D2 


Dl 


5-bit character 
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10 
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8 i 7 • 
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Processor Word 
Bit Position 


BO 


Bl 


B2 


- ' tj 

B3 | B4 


B5 


B6 


B7 


B8 


B9 


BIO 


Bll 


Loop Cell 
Bit Position 


X 


IF1 


IF2 


f 

IF3 j 


III 


112 


113 


114 


115 


116 


117 


118 


ACLA to LM 
Interface 


1 


1 





1 • 


CTS 


DSR 


DCD 


RI 


SDCD 




ILE 


OLE 


Bit Definition 








«J 


1 



















Bit Definitions 

CTS = Clear-to-send. This status 

bit indicates the state of the 
modem signal clear-to-send. 



modem is ready to accept data 
from the ACLA. It must be 
active to enable data output 
from the CLA. If this signal 
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changes from a logic one to a 
logic zero during character 
output, the current character 
is completed and the transmit- 
data line is set to marking. 
A change of state of this 
signal causes status to be 
reported, 

DSR = Data- set-ready. This status 

bit indicates the state of the 
modem signal data-set-ready. 
When active, it indicates that 
power is applied to the modem 
and that it is connected to 
the communi cations line. Any ■ 
change of state of this signal 
causes status to be reported. 

^.DCD/ = Data-carrier-detector. This 
-RLSD status bit indicates the state 
of the modem signal receive- 
line-signal-detector (RLSD) . 
When active, it indicates that 
a carrier signal is being 
received by the modem. Any 
' change of state of this signal 
- pauses. status— to-be reported. 

RI = Ring- indicator . This status 

bit is set and status reported 
each_tira.e.. the., modem signal 
ring- indicator goes from an 
on state' to the off state. 
This indicates that the modem 
is receiving an incoming call 
from a remote station. The 



V 



status bit is reset when the 
status words are sent to the 
processor. 

SDCD/ = Secondary-data-carrier-detect. 

SRLSD Indicates state of modem sig- 
nal secondary-receive-line- 
signal-detector (secondary- 
receive-data on some modems) . 
On moderns equipped with a 
reverse channel receiver, 
supervisory information can. 
be received from a remote 
station while the ACLA is 
transmitting data to the sta- 
tion over a half-duplex, 2- 
wire circuit. Any charge of 
state of this signal causes 
status to be reported. 

ILE = Input-loop-error. When set 
to a one, the bit indicates 
that the LM has detected a 
loop error while the ACLA was 
using the input loop. This 
status is reset when the sta- 
tus words are sent to the 
processor. 

OLE = Output-loop-error. When set 
to a one, the bit indicates 
that the LM has detected a 
loop error while the ACLA was 
using the output loop.. This 
status is reset when the sta- 
tus words are sent to the 
processor. 



D 









— | 


TABLE 2- 


5 . STATUE 


WORD 


2 FORMAT 
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Processor Word 
Bit Position 
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Bl 
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B6 


B7 


B8 


B9 


310 


Bll 


Loop Cell 
Bit Position 


X 


IF1 


IF 2 


IF3 ; 

i 


III 


112 


113 


114 


115 


116 


117 


113 


ACLA to LM 
Interface 


1 


1 





i ! 


PES 


DTO 


FES 












Bit Definition 



Bit Definitions 

PES = Parity-error- status. This 

status is generated when the 
ACLA has been instructed to 
check for even or odd charac- 
ter parity and a character is 
received with incorrect char- 
acter parity. The status 



DTO 



always appears in the same 
line frame as the character. 
This status is reset when the 
next character with correct 
parity is received. 

Data-transfer-overrun. This 
status is generated by the 
ACLA when it has a data char- 
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(•A. 



FES 



acter that is ready for trans- 
fer to the LM before the LM 
has picked up the previously- 
assembled character. The pre- 
viously assembled character 
is lost. This status is reset 
when the status words are sent 
to the processor. 

Framing-error-status. This 
status is posted by the ACLA 
when .a character is received 
from the modem without the 
presence of a stop bit. The 
status always appears in the 
same line frame as the char- 
acter. ^ This status i s not 
reset u ntil another~cTiar acter 
•"wTtK^pr oper . stop bit is 
received. 

NOTE 



FES can be set independently of 
the state of the ION (input-on) 
command. The character received 
that caused FES is always trans- 
ferred. See Programming Notes 
for use of FES in break detection. 



COMMAND WORDS 

The command cells are instruction 
commands from the processor in the 



form of command words 1, 2, 3 and 4 — 
these must be received in sequence. 
For example, words 1 and 2 must be 
received before word 3, and word 2 
must always be preceded by command 
word 1. However, command word 1 can 
be received as a single word command. 
Formats for command word 1 and command 
word 2 are shown in tables 2-6 and 
2-7. A logic one, in the position 
indicated, activates the associated 
signal, while a logic zero deactivates 
the signal. The commands operate 
independently of each other. 

Each time a command is given to the 
ACLA, each bit (101-108) must be set 
to the condition desired on the asso- 
ciated function. Failure to do this 
will result in the condition being 
cleared or set to a different condi- 
tion. Each time a command is given, 
the ACLA monitors each bit and takes 
the action dictated. 

NOTE 

When 101 thru 108 in command 
words 1 and 2 are all set to 
logic zero, the ACLA is cleared 
to a known state which disables 
any input (output-data-demand, 
status, or data) from the ACLA 
to HCP. 



D 



ii 



BO 



^ 



10 



Bl 



0F1 



B'2 



0F2 



0' 



B3 



TABLE 2-6. COMMAND WORD 1 FORMAT 



B4 



0F3 1 101 



RTS 



Bit Definitions 



J~T 



B5 



102 



SRTS 



B6 



103 



0M 



B7 



104 



LM 




RTS 



Reguest-to-send. A logic one 
activates the reguest-to-send 
line to the modem and a logic 
zero in this position deacti- 
vates. RTS. 



SRTS = Secondary request- to-send. 
A logic one activates the 
secondary-request- to-send 
line to the modem (referred 



B8 
105 



DTR 



B9 



106 



TB 



A* 



BIO 



107 



ION 



Bll 



108 



00N 



Processor Word 
Bit Position 



Loop Cell 
Bit Position 



LM to ACLA 
Interface 



Bit Definition 



f X 

to as secondary-send-data on 
some modems) . On modems 
equipped with a reverse chan- 
nel transmitter, supervisory 
information can be sent to a 
remote station while the ACLA 
is receiving data from the 
station over a half -duplex, 
2-wire circuit. Typical uses 
include circuit assurance, 
error control, and interrupt 
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OM 



LM 



DTR 



(break). A logic zero deac- 
tivates SRTS. 

Originate- mode/auxiliary . A 
logic one in this position 
causes the ACLA to notify the 
modem equipment that it is in 
the originate mode. A logic 
zero indicates answer mode. 
This line is an auxiliary 
signal line and may be used 
for other functions as desig- 
nated by system design. 

Local mode/auxiliary. A logic 
one in this position causes 
the ACLA to "notify the modem 
(when equipped) to loop back 
the analog signal on the 
modem. A logic zero disables 
the loopback. This line is 
an auxiliary signal line and 
may be used for other func- 
tions as designated by system 
design. 

Data-terminal-ready. A logic 
one in this location causes 
the ACLA to notify the modem 



.., -that -the system is ready to 
> 'communicate with the modem. 
A logic zero causes a not- 
ready signal to be reported. 

TB = Terminal-busy-. A logic one 

causes the ACLA to notify the 
modem to busy-out-the-line. 
A logic zero disables this 
functio3i. 

ION =- Input-on. When this bit is a 
logic zero, the input section 
of the ACLA'. will not receive 
data ^characters nor transfer 
■ data to the LM. A logic one 
causes -normal input operation. 

00N = Output-on. A logic one causes 
the output section of the ACLA 
to report ^output-data-demand 
initially when command is 
received if clear-to-send is 
active, and enables the output 
to report output-data-demand 
whenever the output buffer is 
empty-. A logic zero inhibits 
reporting of output-data- 
demand . 



TABLE 2-7. 



COMMAND WORD 2 FORMAT 









H 












- - 


- 






11 


10 


9 


8 1 


7 


6 


5 


4 


3 


2 


1 





Processor Word j 
Bit Position 1 


BO 


Bl 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


B9 


BIO 


Bll 


Loop Cell j 
Bit Position 1 


X 


OF1 


OF 2 


OF 3 


101 


102 


103 


104 


105 


106 


107. 


108 


LM to ACLA I 
Interface ] 


i 


1 





i 


Break 


ISR 


ISON 


DLM 


RSR1 


RSR2 


TSR1 


TSR2 


Bit Definition 








<*> 


d 


-f 


1 


<? 













Bit Definitions 



BREAK 



_ISR 



Break-mode. A logic one in 
this position causes the ACLA 
to place the transmit-data 
line in a spacing condition 
(zero state) . A logic zero 
inhibits the break operation 
and returns the line to mark- 
ing condition (one state) . 

Input-supervision-report. A 
logic one in this position 
causes the ACLA to report the 
status of the RS-232 inter- 
face lines and any other ACLA 
status that may be active 
once each time the command is 
received. The ISR command is 



honored only when the ACLA 
has previously received a 
logic one in the ISON posi- 
tion. This is a momentary 
nonstored command. (If ISR = 
1 and ISON = 1 appear in the 
__jsame line frame, status is 
reported.) 

ISON = Input-supervision-on. When 

a logic one is placed in this 
bit position, the ACLA moni- 
tors the modem interface and 
reports input supervision. 
A logic zero inhibits moni- 
toring and reporting. Status 
is not reported automatically 
when this command bit is 
first received by the ACLA. 
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]~ The ACLA must receive either 
, an ISR comraand or states 
I change to report input 
j supervision. 

DLM = Data-line-monitor. A logic 

. one j_ n this position causes 

the ACLA to monitor the 
receive-data line that is in 
a break condition for one 
character time after reception 
of the command. This command 
is used to allow the proces- 
sor to determine the length 
of a break condition on data 
input. This is a momentary, 
nonstored command . 

RSRl, = Receive- speed-range 1 and 2. 

RSR2 This code causes the ACLA to 
select a reference frequency 
from the loop multiplexer to 
provide a range of baud rates 



TSR.1 , 
TSR2 



selectable by bits 101-104 in 
command word 4 . See table 
2-8. 



Transmit-sp 
This code c 
select a re 
from the lo 
provide a r 
baud rates 
105-108 in 
Table 2-8 s 
related ref 



eed-range 1 and 2. 
auses the. ACLA to 
ference frequency- 
op multiplexer to 
ange of transmit 
selectable by bits 
command word 4 . 
hows the code and 
erence frequencies . 



In table 2-8, the 
frequency is prov 
optional 115.2 kHz 
attached to the LM 
This special frequ 
used to accommodat 
rate that is not a 
from the range of 
baud rates shown r 



special 

ded by an 
oscillator 
backplane. 

ency can be 

e a baud 

vailable 

transmit 

n table 2-9. 



TABLE 2-8. CODE BITS AND REFERENCE FREQUENCIES 



f-~ — 1 

RF 

No. 


Code 


Reference 
Frequency 


-j 

Baud 
Rate 


105 


106 


107 


108 


A 














' 9.6 kHz 


45 to 100 


B 


1 





1 





19.2 kHz 


100 to 600 

■ 


C 





1 : 





1 


153.6 kHz 


600 to 9600 


D 


1 


1 ; 


1 


1 


Special 


Special 
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TABLE 2-9. COMMON BAUD RATES ANu COMMAND CODES 







Baud 
Rate 


! 


Speed - 


Command 


Word 4 




Range - 


- Command Word 2 






Input 






Output 




RF No. 


InDUt | Output 




ii 


12 


13 


14 


I 15 


16 


17 


18 


! 


-n- 


16 i 17 j 18 

* ... , , „ 




9S00 


l 


1 


1 


1 


1 


1 


1 


1 


c 





1 J j 1 




7200 


(Special) 


l 


1 


1 


1 


■i 


1 


1 


1 


j D 


fi_. 


1 1 1 


1 




4800 





1 


1 


1 





1 


1 


1 


C 





1 | 


1 




3600 


(Special) 





1 


1 


1 





1 


1 


1 


D 


1 


i rr^ 


1 




2400 








1 


1 








1 


1 


c 


o 


1 1 


1 




18 


(Special) 








1 


1 








1 


1 


D 


1 


1 \ 1 


1 


^ 


1600 





1 





1 





1 





1 


c 


- 




1 | o 


1 




1200 











1 











1 


c 





1 | 


1 




1050 


1 


1 


1 





1 


1 


1 





c 





1 j 


1 




800 








1 











1 





c 





1 I 


1 




600 





1 


1 


1 





1 


1 


1 


B 


1 


"cT'jT 







300 








1 


1 








1 


1 


B 


1 


) 1 







150 











1 











1 


3 


1 


j 1 







133. 3 


1 


1 


1 





1 


1 


1 





B 


1 


j 1 







120 





1 


1 








1 


1 





B 


1 


| 1 







110 


1 





1 





1 





1 


o ■ 


B 


1 





1 







100 








1 











1 





B 


1 





1 







75 


























B 


1 





1 







66.67 


1 


1 


1 





1 


1 


1 





A 
















50. 










1 








o 


1 





A ! 
! 















COMMAND WORD 3. The format for this 
command word is shown in table 2-10. 



TABLE 2-10. COMMAND WORD 3 FORMAT 



D 



11 


10 


9 


s | 7 


6 


5 


4 


3 


2 


1 





Processor Word 
Bit Position 


B0 


Bl 


B2 


jj 
B3 1 B4 


B5 


B6 


B7 


B8 


B9 


B10 


Bll 


Loop Cell 
Bit Position 


X 


OF1 


OF 2 


OF3 I IOl 


102 


103 


104 


105 


106 


107 


108 


LM to ACLA 
Interface 


1 


1 





1 1 PSET 

*> 


PI 


COl 


C02 


SB 




ECHO 


LIT 


Bit Definition 



la '< 



2-10 



74700900 A 



Bit D efinitions 

PSET - Parity- set'. When this bit is 
a logic one, concurrent with 
PI set to a logic zero, the 
ACLA generates and checks for 
even parity. A logic zero 
concurrent with PI set to a 
logic zero causes the ACLA to 
generate and check for odd 
character parity. 

PI ■ . = Parity-inhibit. A logic zero 
in this position causes the 
ACLA to check character parity 
on input and generate charac- 
ter parity on output. A logic 
one causes the ACLA to ignore 
parity. 

NOTE 

When parity is selected (PI=0) , 
the ACLA does not transfer the 
received parity bit to the loop 
multiplexer in the data cell. A 
logic zero occupies the parity 
bit position within the character. 

C01, = Code 1 and Code 2 bits form a 
C02 code so that each combination 
corresponds to a character 
length of either 5, 6, 7 or 8 
bits. The checking and gener- 
ation of character parity adds 
one information bit to the 
character and therefore must 
be considered when selecting 
the unit code. Table 2-11 



shows these code bits in 
relation to parity-inhibit 
bit. 



SB = Stop-bit. A logic one in 
this bit causes the output 
logic to generate two stop 
bits (1.5 stop bits on 5 data, 
bits) on output and a logic 
zero causes one stop bit to 
be generated. 



ECHO 



Echoplex mode. A logic one 
in this position causes the 
ACLA to return all data 
received from the modem on 
the receive-data line back 
to the modem on the send-data 
line while maintaining normal 
data processing in the input 
logic. A logic zero inhibits 
echoplex operation. 



LIT = Loop-internal-test. A logic 
one in this position causes 
the ACLA to go into an echo- 
plex mode. Data and modem 
control signals from the out- 
put section are routed (looped 
back) to the input section. 
Refer to Programming Notes 
for additional information on 
this mode of operation. A 
logic zero disables echoplex 
mode. 



COMMAND WORD 4, 



This command word 



format is shown in table 2-12. 



TABLE 2-11. 



CODE AND PARITY INHIBIT BITS 



PI 


C01 


C02 


Code Level 
(No Parity) 


PI 


col 


CO 2 


- ■ " "' "■——-» — - ~=~") 

Code Level 
(Including Parity) 


1 








5 











6 


1 


1 





6 





1 





7 


1 





1 


7 








1 


8 


1 


1 


1 


8 





1 


1 


9 



74700900 A 



2-11 



-> TABLE 2-12, 



COMMAND WORD 4 FORMA3 



D 



11 


10 


9 


8 7 


6 


5 


4. 


3 


2 


1 





Processor Word 
Bit Position 


BO 


Bl 


B2 


B3 j B4 


B5 


B6 


B7 


B8 


B9 


BIO 


Bll 


Loop Cell 
Bit Position 


X 


OF1 


OF 2 


OF 3 


101 


102 


103 


104 


105 


IOS 


107 


108 


LI1 to ACLA 
Interface 


1 


1 





1 


F/l 


F/2 


F/4 


F/8 


F/l 


F/2 


F/4 


F/8 


Bit Definition 




Format 




Receive 




Transmit 










• 3WC9V.-H3 





















Command word 4 is used in conjunction 
with bits 105. 106, 107 and 108 of 
command v/ord 2 to set the baud rate 
for the input and output sections. 
The input and output baud rates may- 
differ. To determine the proper code 
for the baud rate, select the range 
from command word 2 in which the 
desired rate is contained and the 
desired baud rate from command word 4 
as shown in table 2-9. 

BAUD RATE DETERMINATION. The baud 
rate can be determined from an algo- 
rithm using the appropriate bits (4 
bits on input or 4 bits on output) 
from command word 4 in conjunction 
with the range selected from command 
word 2. Proceed as follows to find 
the baud rate: 

1. Complement each bit of the two 
4-bit fields of command v/ord 4. 
Convert each result to a base ten 
number using 104 as the most sig- 
nificant bit for the input field 
and 108 as the most significant 
bit for the output field. Add 
one to each result. 



Multiply the above result by 16, -. 

Divide this product into the 
reference frequency selected from 
table 2-9. 



EXAMPLE : 

Given: 

from command 
word 4 

from command 
word 2 



104 103 102 101 

10 1 

105 106. 

1 (19.2kHz) 



Complement 

oioi 2 

Add one to 
the result 

Then, the 
baud rate 



= 1010. 



10 



= 1011,, = 11 



10 



10 



19.2 x 10 
11 x 16 

109.1 baud 



NOTE 

The ACLA must be able to receive 
data that might have up to 4 
percent distortion, that is, 40 
percent of a bit per character. 
The result found above is valid 
for a 110 baud communications 
line, having .82 percent toler- 
ance of the nominal value of 
110 baud. 



PROGRAMMING MOTES 

The following notes provide additional 
information on the operation of the 
ACLA and are intended to assist the 
programmer. Typical input and output 
operations are presented. 



ACLA INITIALIZATION 

Before the ACLA is used following a 
power-up situation (either power up 
of a system in which the ACLA is 
already installed, or installation of 
the ACLA in an operating system) , it 
should be cleared. Clearing the ACLA 
in this situation requires that the 
program : 
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SUPERVISION CELLS 

The supervision cell on output gives 
information to the SCLA in the form 
of commands. On input this cell 
.gives information to the processor 
in the form of status words from • 
the SCLA. 



status to be reported, and both \-7ords 
are sent to the processor. The Sta- 
tus Word 1 and Status Word 2 formats 
are shewn in tables 2-4 and 2-5, 
respectively. In both tables a logic 
one indicates that the associated 
modem signal or status condition is 
active (on) , and a logic zero indi- 
cates not active (off) . 



STATUS WORDS 

Most status changes, errp.r__ conditions , 
or a s tat us~ request conunana "cause ~" " 



D 









— *i 




TABLE 


2-4. 


STATUS 


WORD 1 FORMAT 


11 


10 


9 


8 7 


6 


5 


4 


3 


2 


1 





Processor Word Bit 
Position 


BO 


Bl 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


B9 


BIO 


Bll 


Loop Cell Bit Position 


X 


IF1 


IF2 


IF3 


III 


112 


113 


114 


115 


116 


117 


118 


SCLA to LM Interface 


1 


1 





1 - 


CTS 


DSR 


DCD 


P.I 


OM* 


SQD* 


ILE 


OLE 


Bit Definition 








, 










., . 











*2560-l only. A logic appears in these positions for 2560-2 and 2560-3, 



Bit Definition 

CTS = Clear-to-send. This status 
bit indicates the state of 
the modem signal clear-to- 
send. When active, it indi- 
cates the modem is ready to 
accept data from the SCLA. 
It must be active to enable 
data output from the CLA. If 
this signal changes from a 
logic one to a logic zero dur- 
ing character output, the cur- 
rent character is completed 
' and the transmit-data line is 
set to marking. A change of 
state of this signal does not 
cause status to be reported. 

DSR = Data-set-ready. This status 
bit indicates the state of 
the modem signal data-set- 
ready. When active, it indi- 
cates that power is applied 
to the modem and that it is 
connected to the communica- 
, tions line. Any change of-\ 

state of this signal causes \ 
...status to be reported.^ " ""'. 



DCD = Data-carrier-detect.- This 

status bit indicates the state 
of the modem receive-line- 
signal-detector signal. When 
active, it indicates that a 
carrier signal is being 
received by the. modem*.,. : Any-\ 
;;change of state of ...this. _sig.-' J 

nal causes status to be. ' ' ** 

reported. > (For the "2560-2 
1 SCLA connected to an ATST 3 03 
Wideband Data Station, this 
status is called AGC Lock.) 

RI = Ring-indicator. This status 
bit is... set _and ''status':' report^ 
; ed each time 'the. modem ring-,j? 
'"indicator' signal' goes -from an 
"on state to the off state. 
This indicates that the modem 
is receiving an incoming call 
from a remote station . The 
status bit is reset when the 
status words are sent to the 
processor. 

QM = Quality-monitor. This status 

bit indicates -the state* -of • 

the quality-monitor modem 



2-6 



74700700 A 



SQD = 



signal. When off or zero, it 
indicates that the adaptive 
equalizer in the modem 
receiver is reset or retrain- 
ing itself automatically due 
to poor error performance . 
Any data received has a "high" 
probability of error. When 
on or one , the automatic 
equalizer is in its normal 
trained mode and received, 
data should have a "low't^,.. .,.,*, 
probability of error. Any^ 
' 'chahga' i 'b f "state" of :'thi's " ,L sig^» 

• nal causes status to be vj 

. reported7~:^ ; ''~^~'~-" : ^''"^ T ^ 

Signal-quality-detector . 
This status bit indicates 
the state of the modem sig- 
nal signal-quality-detector. 
It functions similarly to 
DCD but provides a fast re- 
sponding indication of the 



presence (one) or absence 
(zero) of data carrier signal 
from the remote, station. Any 

.': change .of-' state of: this sig— ... 
nal .causes status--, to- be: ■■■,- : y~^* 

: . reported. ./ r "~'~"' u "'" '■■-""*'■'■'"■*'" •■■•''■■•■ ; '> > 

ILE = Input-loop-error. When set 
to a one, the bit indicates 
that the LM has detected a 
loop error while the SCLA was 
using the input loop. This 
status is reset when the 
' status words are sent to the 
processor. 

OLE = Output-loop-error. When set 
to a one, the bit indicates 
that the LM has detected a 
loop error while the SCIA 
was using the output loop. 
This status is reset when 
the status words are sent to 
the processor. 



D 



11 



BO 



K 



TABLE 2-5. STATUS WORD 2 FORMAT 



10 



Bl 



IF1 



B2 



IF 2 



B3 B4 



IF3 III 



PES 



B5 



112 



DTO 



B6 



113 



B7 



IK 



NCNA 



B8 



115 



B9 



116 



BIO 



117 



Bll 



118 



Processor Word Bit Position 



Loop Cell Bit Position 



SCLA to LM Interface 



Bit Definition 



Bit Definition 

PES = Parity-error-status. This 

status is generated when the 
SCLA has been instructed to 
check for even or odd char- 
acter parity and a character- 
is received with incorrect 
character parity. The status 
always appears in the same 
line frame as the character. 
This status is reset when the 
status words are sent to the 
processor. 

DTO = Data-transfer-overrun. This 
status is generated by the 
SCLA when it has a data char-, 
acter that is ready for trans- 
fer to the LM before the LM 
has picked up the previously 



assembled character. The 
previously assembled character 
is lost. This status is reset 
when the status words are sent 
to the processor. 

NCNA = Next-character- not-available. 
This status indicates that 
while the SCLA was in the 
process of transmitting, the 
next character was not 
received from the LM in time 
to maintain . continuous char- 
acter output. Thus character 
frame synchronization was 
lost. The output section must 
be enabled (output-on active) 
for this status to occur. The 
status jets.^pnly once^and does 
not repeat until' the NCNA con- 
dition is alleviated (by 
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receiving a character to out- 
put} and then can recur. The 
status , is .. reset when the status 
■ words are transferred to; the 
.....•• processor. ■ •- . . . -. ...:-.■■: ;/ 

COMMAND WORDS " "" " ■■■'■'■*■*■* 

The command cells are instruction 
commands from the processor in the 



form of command word 1, command word 
2, and command v/ord 3. Formats for 
command v/ord 1 and command word 2 are 
shown in tables 2-6 and 2-7. A logic 
one, in the position indicated, acti- 
vates the associated signal, while a 
logic zero deactivates the signal. 
The commands operate independent of 
each other. 









-— 




TABLE. 2-6. COMMAND WORD 


1 FORMAT . 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1-- 





Processor Word Bit. Position 


BO 


Bl 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


B9 


BIO 


Bll 


Loop Cell Bit Position 


k 


OF1 


OF 2 


OF3 


101 


102 
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BIT DEFINITIONS 

RTS = Request-to-send. A logic one 
activates the request-to-send 
line to the modem while a logic 
zero in this position deacti- 
vates RTS. 

RSYN - Resynchronize. When the input 
of the SCLA is activated, a 
logic one causes the SCLA to 
drop input synchronization and 
search for a new synchroniza- 
tion sequence. (This is a 
momentary, nonstored command. 
This bit position should nor- 
mally be a logic, zero. ) 

NSYN = New-sync. A logic one in this 
location tells the SCLA to 
notify the modem via the new- 
sync interface signal that 
another message is coming con- 
tiguous to the present message 
and the modem should drop and 
reestablish bit synchronization. 
This command should normally 
be on for one msec or more, 
depending on modem type 
(2560-1 only) . 

LT .= Local-test. A logic one in 

this position causes the SCLA 
to notify the modem to route 



back transmit data to the SCLA 
input (2560-2 and 2560-3 only). 

DTR = Data-terminal-ready. A logic 

one in this location causes the 
SCLA to notify the modem that 
the system is ready to communi- 
cate with the modem. 

ION = Input-on. When this bit is a 
logic. zero, the input section 
of the SCLA drops out of syn- 
chronization and does not 
receive data characters or 
transfer data to the LM. A 
logic one causes the normal 
acquisition of synchronization 
and transfer of data. 

OON = Output-on. A logic one causes 
the output section of the SCLA 
to report output-data-demand 
initially when the command is 
received if clear-to-send is 
active, and enables the output 
. to report output-data-demand 
whenever the output buffer is 
empty. A logic zero inhibits 
reporting of output-data-demand. 
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Bit Definition 



BIT DEFINITIONS' 

ISR = • Input-supervision-report. A 
"~"~" logic one in this position 

' causes the SCLA to 'report the 
status of the modem interface 
lines and any other SCLA status 
that may be active once each 
time the command is received. 
The ISR command is honored only 
when the SCLA has previously 
received a logic one in the 
ISON position. (If ISR = 1 and 
ISON = 1 appear in the same 
line frame, status is reported). 

ISON = Input-supervision-on. When a 
: * logic one is placed in this bit 
position, the SCLA monitors the 
modem. interface and reports 
status. A logic zero inhibits 
monitoring and reporting. Sta- 
tus is not reported automat- 
ically when this command bit is 
first received by the SCLA. 
The SCLA must receive either an 
ISR command or status change to 
report status. 



PSET = Parity-set. Mien this bit is 
a logic one, concurrent with 
PI set to a logic zero, the 
SCLA generates and checks for 
even parity. A logic zero con- 
current with PI set to a logic 
zero causes the SCLA to gener- 
ate and check for odd parity. 

PI = Parity-inhibit. A logic zero 
in this position causes the 
SCLA to check character parity 
on input and generate character 
parity on output. A logic one 
causes SCLA to ignore parity. 

C01, Code 1 and Code 2 bits form a 
C02 code so that each combination 
corresponds to a character 
length of either 5, 6, 7, or 8 
bits. The checking and genera- 
tion of character parity adds 
one information bit to the 
character and therefore must 
be considered when selecting 
the unit code level. Table 2-8 
shows these code bits in rela- 
tion to the parity-inhibit bit. 



LIT = Loop-internal-test. A logic 

one in this position causes the 
SCLA to go into an echo-test 
mode. Data and modem control 
signals from the output section 
. are routed (looped back) to the 
input section. The SCLA also 
switches to an internal clock 
(2.4 kHz) supplied by the LM. 
Refer to Programming Notes for 
additional information on this 
mode of operation. A logic 
zero disables echo- test mode. 
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Command Word 3 contains the. synchro- 
nization character. This command is 
stored and is used for obtaining syn- 
chronization. When the SCLA is 
attempting to acquire character frame 
'synchronization, a 5- to 8-bit se- 



quence (depending on code length) is 
compared against this stored command 
at each bit time. The format for this 
synchronization character command is 
shown in table 2-5. Bit Dl is the 
first bit received from the modem. 
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5-bit Character 





























While the SCLA is attempting to syn- 
chronize, no characters are trans- 
ferred to the LM. After synchroniza- 
tion is achieved, the SCLA transfers 
all characters to the LM until the 
SCLA is directed to resynchronize via 
command from the processor. 

Each time a command is given to the 
SCLA, each bit in each command word 
must be set to the condition desired 
for the associated function. Failure 
to do this will result in the condi- 
tion being cleared or set to a differ- 
ent condition. Each time a command 



is given to the SCLA, the SCLA reads 
each bit and takes the action dictated. 

Whenever the SCLA receives command 
words, it_.assumes they are received in 
order J .jf~For example, to change command 
word" 2 / both words 1 and 2 must be 
sent to the SCLA in the same line 
frame. Changing command word 3 
requires sending all three command 
words . 

To bring the SCLA to an idle (cleared) 
state, set all bits in command words 
1 and 2 to logic zero. 
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TABLE 1-2. HCP FUNCTIONAL FEATURES 



Main Memory 

Capacity; 32,76 8 words (expandable to 256k words) 

Word length: 18 bits (16 Data, 1 Parity, 1 Protect) 

'Read-access time:- 330 or 280 nanoseconds 

Memory addressing- modes : 8 

Memory word and region protection 

i-Jemory parity detection 

Direct memory access (4 users) 

External CPU Access " 

Automatic interlaced refresh 



Micromemory 

.. Capacity: 3,072 Instruction (2,048 read/write; 1,024 read 
Instruction length:" 32 bits. - 2 per word 

Read-access time: 168 nanoseconds" 
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Interrupts 

Macrointerrupts : 16 
Kicroin terruots : 16 



Registers: 15 



Files 

File 1: 256 words 
File 2: 32 words 
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STATUS MODE BIT ASSIGNMENTS 
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Bit 



Function 
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SMI 00 

SM101 

SM102 

SM103 

SMIG4 

SMI 05 

SMI 06 

SM107 

SM108 

SMI 09 

SM110 

SMI II 

SMI 12 

SMI 13 

SM114 

SM115 

SM200 

SM201 

SM202 

SM20 3 

SM20 4 

SM205 

SM206 

SM207 

SM20S 

SM209 

SM210 
SM211 
SH212 
SM213 
SM214 
SM215 



Not used (double precision) 

One's Complement Arithmetic 

Enable Bit Generator Input from N Register 

Not used (split adder) 

Macro Breakpoint Occurred (use with INT31/) 

1700 Protect Fault Occurred 

Enable Macro Interrupt System 

Not used (enable decimal arithmetic) 

Main Memory Parity Error Occurred 

Enable Micromemory Halt 

Overflow 

Enable File 1 (Read/Write) 

Not used (enable binary overflow) 

Not used (enable R/W MM via transform) 

Delay Enabling Macro Interrupts 

MLIA Busy 

Enable ADT Mode 

Strobe or Read Data from M05 Device 

Write Data to AQ Device 

Terminate I/O Transfer 

Enable Autoload 

Enable MUX Subsystem Priority 3 Interrupt 

Not used 

Enable page selection with transform 

Not used 

Enable the unprotected instruction followed 
by a Protected Instruction Check 

Write Data to Panel Device 

Read Data to Panel -Device 

Write Data to FCR Register 

Enable 1700 Enhanced Transform 

Enable Console Control 

Enable Macro Instruction Rim *» ---<.->-•-,.- 
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INTERRUPT BIT ASSIGNMENTS 



. E&is^ffiiffBjsa^tfi^ 



Function; 



L 



1100 
I1Q1 

1102 
1103 
1.104 
1105 

■'nes 

1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
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1201 
1203 
1204 
1205 
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1207 
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1209 
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1211 
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1214 
1215 
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MLIA 

Communications Console {TTY or CRT) 

MLIA 

(unassigned) 

2571/2570 Line Printer Controller 

(unassigned) 

(unassigned) 

Tape Cassette Controller 

Real Time Clock 

(unassigned) 

(unassigned) 

25 71-25 72 Card Reader Controller 

1700 Emulator 

1700 Emulator 

170 Emulator 

1700 Emulator *.~ 

Power Fail/Kemory Parity- 
Communications Console (TTY or .CRT) 
Multiplex Subsystem Priority 3 (source is SM205)/ 
2571/2570 Line Printer Controller 
CYBER Coupler 2 (2558-1) 
CYBER Coupler 
Tape Cassette Controller 
Real Time Clock 

1732/608-609 Mag Tape Controller (QSE) 
1740-1742 Line Printer Controller (QSE) 
2571-2572 Card Reader Controller 
MLIA 
MLIA 

(unassigrsed) 
Macro Breakpoint 
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15 cps, 150 baud 


Teletype M37 
CDC 713-1Q 
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speeds _____ 
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specified above 
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Comp. 
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COUPL33R STATUS REGISTER 



Bit 
Number 


1 
2 



4 
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10 

11 



12-13 

14 

15 



Flag Name 



Memory Parity 

Memory Protect Fault 

NPU Status Word 
Loaded 

Memory Address 
Register Loaded 

External Cab. Alarm - 

Transmission 
Complete 

Transfer Terminated 
.by NPU 

Transfer Terminated 
by Host 

Orderword Register 
Loaded 

NPU Status Read 
Timeout 



CYBER 170 Channel 



Not Used 

Chain Address Eero 

Alarm 



Set Condition 



NPU memory parity error 
NPU memory protect fault 
NPU writes status word 

Host or NPU writes 
memory address one 

Power failure 

Host completes any input 
or output operation 

NPU terminates transfer 
(not used) 

Host sets channel inac- 
tive during data I/O 

Host writes orderword 

Host reads NPU status 
word 

Coupler selected and 
active 3+ seconds in 
host data I/O operation 

Enable parity switch on 
and data channel 12-bit 
word (plus parity) not 
odd 



Coupler finds zero in 
last word of NPU buffer 

Positive transition of 
any flag causing alarm 



Inter- 
rupt 
Alarm* 



A 
A 



Reset* •' 
Condi- 
tion 



1 
1 
2 
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I 


4 
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I 


5 
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I 


1 


A 


6 
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4 ... 


A 


4 



NOTES: 

*Raising associated flag causes alarm (A) , interrupt (I) or neither alarm or 
interrupt (-) . 

**A11 flags are reset (cleared) by Master Clear. All except bit 2 are reset 
when NPU or host clears the coupler. Other reset conditions are as follows; 

1. Reset when coupler status register is cleared. 

2. Reset when host reads NPU status word. 

3. Reset on first direct memory access (DMA) . 

4. Reset when NPU reads coupler status register. 

5. Reset when NPU reads orderword. 

6. Reset when NPU reads coupler status register or by enable parity switch 
positive transition. 



60470000 A 



3-19 



6tSOeK JUST c&fi>TKO<L &A&CK 



■/ 



o___ 
BTC/,'T BYPUT 



2. 



J L 



^ 



__ 



o 



LZ* 



J3VXA/C .•-, ' 7: . s: ' - 



BYVPPT &rpxM 







" " . - " 


SYCAJT- 


£tj~r<~r counJT" 


1 .._....... 




i- 1 




BY PUT — 


• Pur jLoc^*kTtoAS PO& 


as<sxt J'Asrjgy- 




2 


\ . 


£ YGE T - 


G6T AqcatJ&aS Po>£ 


fv&xr s&t-Ay 




l , L / i \ 1 1 I \ 1 


I i • -i 1 






.gr/A/c 

BYF£lfi/C V 



-4- 



BY^XP^-T— /^^v/7-o/e e.osv7'/z0t m 



£) - SCABS' 'osoftfC jU/S T 



5 



B Yo VI Y - o^&jla v jrtvjo&x 



& 



TO SC^><AS 



r 



.grpAAbbfl- £/JTAY~ P&/AST. PotZ ROUT/^6 



, ,- N 



(<! P.- 1 



THSV AfiP€/\/l- //!/ Ti/£ tdSjLCS 

1. P&CONS- COsJSOsUr " ^ A 

4. P&TimA — TI&11W& S6/€lS/££S Ao2 ~ 

■5, PB>2.ZPO~~ X&TG/iA/^l. PtZOCgSSbfc ApA . 

6. Ptttp— Try T/P A 1 2. 

71 ' PT/WO&^T — MQ£>£ 4 T/P A /A 

&. PT3T/P&- t/p &££m4 r A2X 

io. ptstaiZ-- coupjLgg. ////° ; ! - A32 - 

H - TTY COfiJSOJLG &ku£ p/ztoturr ASA 

j[g t -tty coj\jsojl£ />/zu£ was pe/o/z/rr A*rz 

is. P^uouf — /mot si/sii/r .•!.-' ! A ^ A 

£4/ ~- H/P A ATA A-JST &tf <?£*<£ A S2 - 

15. prtr2co-A r \ - critical 3.0OMZ Tityiiw6 - A6A 



T/P- J-//P - /i/P 



O z j\o£o *JT 1 AJ fit £ 
nf% = AOTt&ieocar 

£ r AO QUECur 

Z3 - AOSMb* 
Z4- - AOSMTCS 
IS - AOS/Z6A/<i 

26 - Aoreft^ 

27 = CaSMSG/Z 
£3 = CoTCS £<SL 

COLJMOP 

COl-AJ&A. 
CO OLY TCB 



JL9 

1A 









2D - 

So = 
31 - 



33 



31 * 
ZOl" 

33 - 



7 d. 



COHST&AJ 
COHSTUP 

COCtfPM 
CQCHUM 

AOB&OV 
AO&(lOFlr 
AOboKl 
ADWK2. 

ADIOK3, 
AOLOK4- 



Output zaj ££u£u£ —~ -- ...... 

TC8 ZS 8U/LT £Hi?t>y> : S£/zvi££ /ho&M£& 

8£>UJ/l> A.JM/& r&&&? /&SIT& /££€:<£ /l/££> 
SgflU/tie #l€SS4£g /z<sce/is<£& TO SJy. 

DISPAT-CH ?<S£V/Ce MtZSSAGG To XVi-7 



JLi/u'€ Z*SOP£fcAT/i/£ 
&££AY££> TCB B6t/U> 

Most aousm from, ///p 

NOST UP F&QM tf/p 



/) 
■// 



' COAST /fl/He HOST JQOtuA/ MC6 *? 

TUfillV OFF &&6AK TO PtviTJZ&ofil 

WO&-K CoJO£ 2. 
\AJO/t£ CO/?<£ 3 






9/^ 



Bo£AJU/<C 



I . ( 



o 



CM DATA. CMK SNO 
Cm wKCobt cm P o w T 

CM TIP lif-C, 



L 



o 



J > !_ 



CtrWAJKCoOf ■+ CMTlPtoC 



C W OAT& 



CM ■£ ATA - JLJM6 sf&&C>£ CO&6 && Ccw/ r /£U/&C re/Zvnt^AC Tf^& 



On T?? (ajC 



C YA PO I AJT ~ /3UC-/-6A POIiUrd- 



U>gk< cv56«iS CC&SfriSGM.-COUIL 






n /•> .j. ,. 



WSMU/JL 



C MUJKCDPB \~ 



[ 



Cr/ifiottef 






CTifcoW 



RNsmgS 



r" 


1 /?£ 


ACS 








5 


.,^r 


■s 






D/S 


sax 




/ 




C/V 


8T/SSM 




CO 


Ci 








cz 


UbJ£ 









\ 

c„o_ cj_ cz 



10 



1 1 



/**. 



o o 



£ON£/GU££ LIKE 



PMCfi//? T/Z 



COf\/f/G!M£ impi/A 



PM£/W8££ 



Z 



4 



&JA81S A./A/Z 



F>M£>/£figJLE 



&/SAB/JZ *L/A/£ 



Z 







PA/D/S/5SA.E 



D/£CO,VAJ£Cr A./M 



Hr&cK 



■kj 



X X 



PMOJAO-!/^ 





\ FCO 


£0!) 


.' 


i 


/ 




- 








&o 


&J 






00 


i/ssv 












&OJ r tfJf/£..» 
















8UJTCS 


























CtJiS/ZSA 


>A /r//v. 



Ofi/AJWS /)J/SCM?S77 i 






crspircB 



coos.* ,usr- £/uT£^' '■■'■ P&c&ajS 



9£A 






O 



j L 



i I 



J L 1_ 



Uy\WKcoo 



MMWKCOb ■— £U£fi/T LOOjtg C0O& 



J'AJ T€fiL MA L P£u C££SO ■'! 



v 



•^i> 



V 



6JO&K JLiS T <Sv TJll 



' PBPSPO 



•0 r"> A. 



&OJTfi/£AJ&. 



C? 



Jf 



Bwrcs 8uJ&LKpr& 



o 



SLOT C?S - TcB PqiajT&R. 



Bld&LKpTR.— DATA E£.<QG< POffvT£<Z. 



XtoTeZAJAL p&oc:sss;jajg Cootf ' £ /J ST 



V 



BQ2/JUj>i n 



B^rcS |- 








FCD 




r 






" ^ 


Dt/ 


£A/. 




e,v 


-fir 







~~>j coapw a .- 7"C£ j 




coo&k usT £ajtrY prryp 






/\i 2. . 



SO Os /"' &L.s/-~' 



o 



J 



JWMUjKCOL 



r 



>S> PiWUSUO M/MZ8P 



o 



M/nu>fcCOD — JrLxsssr us&tf-K co?£ 



1 



/rtMiL-hVO 



A~jrs& AsUrygsQ 



^3 



/y#?ZGP ~ Tc£ ox £/\TA &#/=££< Po"vr<£^ 



Gl/£/iST uJo/zg £&£><££■ 



<Z,2 - _AQ£M&*J 

%A ~ AoSMTcS 

2.5 ~ AOJSf&AK 

2.6 =■ Aor&xv* 



/) oasts ,L/AJ<? *f£<?sqtf 



COO ft K UlSr JiAJTPJX 



I 



PT/vo&i-T 






BOM4LOL. 



O 



ZZ] LZO 



M in WKCOD finn JUA/O 



fnmX&P ■ 



o 



HmwKCOb— 6VGAST LOOlt£ C0&& 



i. 



no t*t ki as & — .t/AJg: /f^^/?e£ 



2 



MfflXBP—\ TCS ' P&lUTg/Z. £o/f<£sV st^f <?/)<?/) -OX *>4T^} JA/^^. 



£U<SA/T ■ LOO?-*- ■ C<p£kS5 

£. i - A GCi uecuT- output quau&a 

<2£ — /\0$M£AJ - gfiJAs&lj£ A-/As<E 
XS - AOS.MOA - b/SA£L£ A.W& 






//- 



Pg&fP? S'ZSS./JlC.i? A?a/?l/ter 









SOCUJJLQ \ £ 



n [zx::] [ 



:? 



Nll*oSi~Wj.&? Mmuvo MMHeV\i>j)jl /H/*iu/t~<SZ$. 
MMSflJ. 



-T— S— J 

' I > 

J 1 L. 



• i » 

_L_J S_ 



__ A? W 6o'r^ O 6/ /u/T" 



O 



i t 
J L 



I 



L 



MfrV*JKCoO 



M [*? SPJ 



jvMSPi- mot use/) 



jL^A 



MM/J/jO- /~1^€ J/Umj3€£ 



e 



/*7.w£<rAbbR.— &6ri**.M A&A&tjS 



3 



MPIUJTE&.9-- 












B&c&uJL. 



o 



~1 



r2 



ACP£\/£fJT ACP&U.00 ACP&08U? 





- 


o 


1 






- ' ' , 

f • ! 

! ! > 


i i » 


« i r 

• ' ' i 
t 1 ( 


— Mt>T US< 


1-0 . 




_ acp 



t 8 » 



ACf*£l/£AsT — £is£*ST UJOtZK €$><$ £ 



hCPMh'/O 



BhPo'&T - O 



&hSu&PoPS 



.3 






hCPgOSur 



8 tj /=/?<£ K / J <OfAsrd-A juor ksea 



Sopt;u?a&£ pgrofiiry &jdp^ A/sr £a;t/?.V Ta8l€. Z 

CTSIO^AD - FuJA PaXOil!TY-l coodK JUST JSsVrM'f (A7c)~95 
£ACtt £A>Tp:r 6 OJQX&S AOAJG A^'/J COAJ7>UA/S 

/last" u>o#x sc/sr jsrs^r/ZY' T/-/A7" f^/z/op-rry 
SbFT^/ij^ priority 

.. £. ~ fa MX ADO? jSg&Og. /°riOcr€A^ 

5= cou/>A€/Z ajo-S. (zss&~i) 

b = COAJSOjUS 

8 = TAP& CAS£($rr£ 

RTC 9~ JZ6AL Tlm£ C^OCK 

}3 z OtcTPUT 6AT/\ ,Q£//iAn;ti /L€£€/'s£/) &£-/tf 

OPS 17- OPS tttlsdrsL p/LOG&AW 5 



0(9 T£>fCW£ 



PE T/WA L CCB XTM TBu) 



_0 | I I | 






C8T/W£A. C&XvTvAL CSA.uD/l 






d — co -keg- r«^ s c a/ 

3 - Co r/;n cofi&A 'r 

4 -cor/scc 

5 "COPS TAT 
7" --CDCECvT 



J^&A-CS T/XiSCAS 
P<6A ££-U S T 

Pa r/M & £vsr 
f> m TA s tic 

/=>AS/>S TAT 

Psj-otm A. 



7-2Z-£- 


Eel 


c_ 


e *2> 












■&.* o 






J «o 







■i..o 



&o,o 



10.O 






5"\ 



P8 ! esrA?scAy 






AU^S GUadY ,g S£C CtiSC^S ACT /US CO/iftttOL &A&CZ TX#L£ 



£■< -mi T~ 



"©'.. 



C£LC3/\CT — /-o/^r6,-€ ?"o x^jr at- r\cr/UcS. 






o 



.i. 



A3 I C 
C6fv *> 



- Acr/vtz acs a,/s: 



1 c 



-? 



I 



*™»^jW-*w* *»- i*uF 






C£Mr<70lZ. C£C/i'A7A/ 
CEM/voA. 



O 



CEL.S& - .LAST £ajT/LY ht$,o^\C€^£^ 



]• 



i i 



I : '. ! 



*U ■■' •» 



C£/MAJ"0/L 



""? 5 ■ ? 

1 ! ' 

_j S 1 1 



C<=M l/uO & 



OS to a :r o > ; i — „r /> /) £ a- /xsr o ^.c i3 /\ a rj\ r 



Cfc" flt/A'Ofl. 



'*■■>££$ /^ro ' T£>w ftcs a&*sat 



F 



CeztfAtN — JLjAJkf. 7o ■ A>£yT /SUF<-££* /aj A-CS^LST 



Ssts&ata /as jlcB 



B£P£>lrtO ~ O 



C^>x £&&£}&. CQUaj* 



B£<^Ti?*\£.&- - ^c^ Ti&t£& «-i it-M/r r/-^c cca,vr(</l. 



J£J&J*±l£s£Az "° 



§Z £8.(10(1. sO 






^ 



P&.+.C& rw.scju 



5x/'T" " 






s f. 



w, ~ Ci 



sorrdOAiflL-s j^yec ccjuT/ldj^ /* ro $<■ /<£Tu*<z,v£d ra 






ers Data /**> x. 






r /f 






^ e ,u ^ S ta > /V tv^ / r - tB.u.-e- '■■ 



__ ; / - 






CO ATT £U&< 
£2 SAb£ 



€K('i" 



Pi - ///.fAL\X. 






LOQ&X. Ai-ST <~Afr£$-<:£> V. ... ■ 

P3 ~ ~JL £c^ " SoTsiao m h* vJk!co&- - Aoi^o/-^ 

fit PS' j*. i SJ o z fidsL/fij O 
/>?** hvTCOUiJT 7. B> £ lsC>~TCQ U.AJT 
P£ - B SCO STAT £UG*JT AA-R£AfjDY &££■£* &Yl.<£& 

LQL Z £bCL*J£.Q Mh* £S~V - FA AS £ 

• /M fv? voTCOUtWT- jSsloTcouajt 

, __ . _ far* t*>s<?c.cr&~ AocOAjrt*Jct<£ . 



oo 


SO 


frU.£~L. 


OJL 


81 


SO/-/ 


o z 


8. 2. 


STX 


O 3 


83 


6™TX 


04 


B>4- 


for 


o s 


8 5 


£ioQ 


O 6 


S'o 


AC< 


07 


9 7 


8<?L 


OS 


SB 


SS^~ 


O 9 


89 


RT 


OA 


3A 


kFi 


OB 


8B 


VT 


OC 


8G 


pf 


OB 


SD 


A£?Lt/lKJ 


0£ 


t^J CL 


JTVV&LgZ 


OF 


Qf 


Oj& j:/jv<S' 


go 


90 


bL£ 


i i 


91 


Dd 


la 


9:2 


^C2 


1 3 


.93 


bcs 


I 4- 


94 


DC4 


1 5 


95 


StffW 


/ (a' 


96 


Jjud 0«5\£ 


1 7 


97 


£&T 


IS 


98 


. GJzAA 


/ 9 


99 


R£SGT 


i A 


9A 


OlASofZ. 'f 


JB 


9B 


E$C 


i C 


9C 


cc 


i D 


Oi h 


6S 


1 £ 


°l E 


£S 


4 £ 


°s? 


«5 



IN 

S7A/ZT Of 7'^X~" 
6"/wO 0/=" T&A/U& MiSS/priS 

GACK.SJ\\C.€ 
/■/OjL/ZO/WAL T^jS, 

■ V££-TICj\l TAB 
f~0£i4i ^€&£> 

£)<£L>lOZ COAyTZ-O/, 3. 

tiCviaa cao>r^o<L-4 

€As7<£A S/>aC<£ TO £/U& £>A AJ/i/£ 

<5a/& of r^A/^sm/ss/ov &a.ooc 

JVlOl/G CU/?Sc>£. UP 0AS& A./H/G 

tl£j£ S€PA£ATOAZ. ■ "' 

GROUP S<sm£AT&/£ 

UlsiT 3£f J AfiATo&. 



















. -Aj 




,2o 


AO 


SPACE 




C A 


P 0" 


74 






X. f 


M 




4 3 


C £5 


Jlft ^ 


75" 




f 




AX 


// 


4 C 


cc 


flfi A- 


7G 


A7p 


V :-" 




A 3 


>7T~ 


4 b 


cb 


'&4W 


77 


A 7" 




3LA 


A4 


£ 


4 £ 


C£ 


G$ A/ 


7 8 


A^ 




2S 


r\ O 


»/ 


4 F 


CF 





79 


A? 




z.& 


A k 


d 


SO 


fco 




7A 


FA 




,2L7 


A 7 


/ 


f i 


M 


$ 


. 7£ 


FS. 




^§ 


A 8 




51 


D2 


R 


7C 


FC 




<X9 


A.^ 


) 


S3 


D3 


S 


7 b 


FD 




5_& 


' AA 


-& 


. 5-1 


D4 


/ 


. 7£ 






-7 y> 


AB 


*oi— 




£>£ 


w 


7 A 


FF 




1C 


A C 


5' 


5^ 


56 


V 






^ ' ' 


1 D 


A 5 


— 


5 7 


£7 


[v 




' --a 




2£ 


A £ 


& 


SB 


^8 


X 




3 




i?4 r 


A F 


/ 


57 


&9 


r 








30 


BO 





5A 


JbA 


? 








3 ! 


84 


1 


5S 


bR 


c 








3 2 


B2 


2 


5C 


bC 


\ 






(' 


s z» 


&3 


o 


£D 


b 6 


n 








3 4 


64 


4 




. D<S 


A 










£s 




€ A. 


£A 


=—. 








36 


&6 


6 


6 0. 


£0 


\ 








87 


B? 


7 


61 


-61 


a 








3 8 


68 


8 


62 


£Z 


b 






• "•' 


39 


S9 


.9 


hS 


£3 


£ 








3 A 


. SA 




64 


£4 


c/ 




:'P\ 




2^ 


£5 




65 


F£ 


e 








SC 


:BC 


< 


66 


r6 


e 








• '3D 


B/J 


g: 


6 7 


£ 7 


3 




'"■' 




3£ 


& £ 


> 


63 


£_ £5 


..fi . 








2P 


£ A 


P 


.6? 


£9 


X 








4o 


C C 


&@ 


&A 




\i 








41 


v™* JL 


# Ps 


613 


<££ 


\ 








42 


ex 


&& 


6 C 


£ C 


i 








4 S 


c s 


$?>£ 


65 


£-£> 


^ 








44 


C4 


.^r& 


6£ 


fe 


^ 








4 5 


C5 


i$ £ 


(o> F 


£ A 


o 








4 6 


C6 


titof 


70 


F0 


f 
% 

r 








4 7 


C7 


'0 G 


7/ 


hi 




- ■ .-■_. j_';- 




4 a: 


C 8 


J?//-/ 


72- 


F2 






' 


: *± a 


. r q 


Ptl ■ T .. . . 


- ~7:^ 


: . C O -• " 


.■ /— ■ "■- ■ 


—.:—. --.- ' 





£. O 


- A0 


.— - 


X i 




- J 


t£*~ &£* 


A 2 


K 


t-pL o 


A3 


L 




£6, 


Ml 


j2 s 


,A5 


N 


A 6 


A o 





XT 


AT 


i" 


XS 


A 8 


Q 


-> a 


A 9 


R 


7,A 


A A 


V 


2 B 


. AS 


$ 


i^S*. v*» 


A C 


»■ 


.ao 


A0 


f 


XE 


AS, 


*• 


n C 


A£ 


> 


3 


ISO 


4 


3 -1 


M 


A 


3 A 


S5 


S 


3 3 


3-3 


C 


3 4 


S4 


D 


35 


65 


£ 


3 6 


56 


F 


3 ? 


£7 


Ci 


58 


SB 


H 


39 


£9 


X 


3 A 


HA 


< 


3 B 


BS 


6 


3C 


8C 


) 


3 £> 


B£> 


z 


3£ 


s i 


■ £SCAP£ 


3 F 


& t~ 


o 


4 o 


CO 




..4i 


a 


i 


4 2 


CI 


X 


43 


Cl 


3 


4.4 


C4 


4 


45 


C5 


£ 


4 £» 


CG 


6 


47 


C7 


7 


48 


eg 


B 


4 9 


C<? 


°L 


4 A 


CA 


O 


4 S 


CB 


a 


-4 C 


cH 


* 


4D 


CD 


< 


4B 


CE 


X 


4f 


C? 


c 


5 


DO 


sMc£ 


Si 


D± 


/ 


5* 


DZ 


s 


S3 


D3 


T 


54 


£4- 


U ■:..■.:•:.■>-• -:>," 


£~\ »-^ 


f)< 





s s 


£5^ 


W 


(«c p—^ 


A "-'' 


v 


£> / 


iJ / 


A 


5 8 


2? 3 


r 




£9 


? 




£>A 


i 


££ 


£>$ 


»? 


„J> w 


DC 


c 


5£ 


£>/> 


rf- 


5,£* 


/)£ 


<crtJT 


r- r~ 

6 f~ 


£>/= 


A 


<?& 


BSdAPB 


oi 


SOH 




S3 


£OT 




70 


S!7£ Add 


' :? <rlS'-i' 


£o 


S T4T/d>fJ A DDZ.CSS 


98 


. R(=J6c5T 




3 3 


RJ9A.P 





56 



rV 



^C/< 



20 


AO 


s? 


AC£ 


2i 


AA 


t4i 




n n 


\ p 


>7 




&*» si<« 


/ if- 








AS 


„„«• 
-/7 1 - 




9 -/! 


A 4 


r 


-'-• 




A5 


x 




.PL & 


A6 


<£ 




JL7 


A7 


/ 




28 


AS 


< 




a? 


A9. 


:> 




2A 


AA 


* 




JZS 


AS 


+ 




^4 >-* 


/\C 


i 




XD. 


AD 


■ — 




ci. •*•— 


Ac 









AF 


/ 




30 


BO 


o 




31. 


B£ 


• 1 




3 2 


B2 


i 




33 


B3 


3 




34 


B4- 


4 




3^ 


BS 


£ 




3£> 


■. J36 


£ 




37 


B7 


7 




3# 


£3 


2 




S<? 


/39 


9 




3A- 


BA 


o 




3 B 


BS 


a 
J 




3 C . 


BC 


< 




3D 


6D 


r: 




3E 


fi£ 


> 




3£ 


BT 


P 




^o 


CO 


o 




4 1 


Ci 


A 




42 


l~r*£. 


B 




A 3 


C3 


c 




44 


C4 


D 




4£ 


C5 


£ 




4 6 


CG 


£ 




47 


cr 


G 




4S 


C3 


H 




49 


C9 


I 




3# 


CA 


a* 




4S 


C8. 


K 




4 C 


CC 


/. 




4& 


C£> 


M 




4£ 


C£ 


A/ 




4^ 


C£ 


■0 




£0 


DjO 


P 




5 / 


05 


Q 





- _y- *-*— 

5 A 
.SB 

££ 



&X 



"P3 -.--- 



-7? J 

£.£ 

Z?7v 

Z>cf 

DA 

be 

DD 
D£ 



i2 


B2 


£2 


£3 


6 4- 


" B4 


££ 


£S 


(*Q 


£6 


&7 


7£7 


£$'~ 


' £2- 


£9 


A<7 


&A 


PA 


&B 


AS 


£C 


£C 


&D 


£D 


(?£ 


r- f 

JZ fZ 


bfi 


£? 


70 


F O 


71 


.F-l 


72 


fl 


73 


£3 


74 


. £4- 


7$ 


PZ 


7^ 


ft 


^7 


P7 


7% 


PS 


79 


P9 


7A 


PA 


76 


P8 


7C 


PC 


70 


PD 


IB 


P£ 


IP 


PP 



r 

1a 

iA 
-W 
v 

- v 

i - 

L 
\ 
3 

A.- 



a 
b 
c 

6 
e 
P 

h 



-> 



£-1 

in _ 
o 

P 

c / 
r: 

s 

i 
w 

\/ 
U/ 

y 

» 

I! 
f 



^B 



gSCAPt* 



• *v 



C) 



WLi 




WL2 




r\ 



UoRK 






rJorJ'PRXoRlt-y 



Mq^XtoK Uoo^ £X£C.c->v£S EACH P&LoJi3-Yy fdoCjLfirM TH^J 
£.><£ciut~€-S PtN/E A/QA/- P&~±e>Kl>V pko(JU\W . (*£-*■>■ too/ £.X£c.o>£S 
£1ac.H ^toptvy ptlocjzAw ~m^j ^Ei-.r /jq^- /°/2 ££>££>-? p^oCJlfr^, 

/.oO"rtA/£S- . — X£ £<o 2.T- i^JTS /q-\y EV-wey v2V>o 7r/£ 37-W.O? 

/«/£.* T 73^A.£L TTt^T f&OC Rj\r^\ _£$■ evr^£ii, 



(a a t-J eXft l, Ov-fjl \ri£ vJ 



/""~ 



o 









iVfrv 6 ! P uou; 




OurPur ^£d.m Ho St 



c 






-^ 6" ft. G 




A££_ FoR. S&ZvXcUL a/o^ul^ £i,£. Commas poy£ -?ffo iri£L^ 



<& 



Ou^rPor- F£dm Most 

l^tnUUiuP-r to H^f ~ (Vfflc4 S EtS OP $>af=F£A . 
Hi-P J£rs qovPuU Status ^i/' . 






Coop lea - aJ P O Co m n unx. clf> n o a/ 



n 



5~ & £ 




p£o£M^ 







BREfllcPo^T 









jC - 7 
8-- 1 



EL : E H E N T S'„, OF A PASCAL-PROGRAM 

© LABEL Declaration @ VALUE Declaration 

© CONST Definition © Procedure £ Function Declarations 

© TYPE. Definition © Statement Part 

© VAR Declaration ' . 

LABEL Declaration LABEL 

10i2Dn30i 

CONST De finition '' CONST 

/.■.■ • . Kl = In 

• KID = ID; • 

■ . • I1AXCNT = IDDDBn 

TYPE Definition TYPE 

• • • 11 = PACKED ARRAY-C1- . 1D> OF CHASi 

T2. = 0.-15} 



VAR De claration • VAR 

< t " 1 "" ™ ■'■ ■ '■■■'■■ — — ' ■■ ■! ■ « CI B. - W I ■■ — • 

As INTEGERS 
B s Tin 
C ': RECORD 
; ; "Fl" •• T2*n 

P2 s CHARi 
• P3 s ARRAY-CO-. S3- of integers 
' •'; ENDi 

VALUE Declaration VALUE '.'... 

- A = 100} 

B.= <=ABCDEFGHIJ=}i ^. 

■ Procedure a Function PROCEDURE TEST-CXnY : INTEGERS 
"■ declaration . • . VAR Z : INTEGER}} 

' ' . _ BEGIN 

2 s= X + Y} 

END} 

Statement Part BEGIN 

Statement ' list 
.END- •• ■ • 



o 



ARRAYS 

' VAR . - 

AREA _: ARRAY-C1..S-I1...1D3- OF INTEGERS 
I s. INTEGER n 

BEGIN 

I s= AREA-C2-,?} + 1DV 

AREA-C2*I-^-,3> := 320DQn 
END* 






3'-/ Z 



RECORDS 



VAR 



INREC 


« 


RECORD 








FID1 : 


INTEGER, 






FLD2 : 


D. .2 0} 


• 




FLD3 : 


• RECORD 




/ 


- 


XRAY : -lD.-lDn 




/ 


*. 


POSTVE : BOOLEAN, 




.1 




XND : CHARi 
ZUD\ 






FLD-'M : 


CHAR, 






ENDi 




BEGIN 









INREC. FLD2 := lli 
INREOFLD3.IND := =U=V 

r 

END, 






3- \3 



JYPE 

Tl = RECORD 

■ ' Fl s CHAR} 

• F2 s INTEGER} _. 

CASE F3 J INTEGER OF 



: -CCNTX : INTEGER} 

AREAX : A-RRAY-C1- -S> OF CHAR}} 
2, s -CFLAG1 : BOOLEAN!} 

2 's -CB2 : -ID.-lDD-i 7 "" 

3 : {TABLE : ARRAY-ClV- IChl-- 1D> OF INTEGER!} 



EN])} 



VAR 

A s Tl} 
B : Tl} 

BEGIN . 

A«CNTX := 10} 

8"FLAG1 s= TRUE} 
END} . X s 
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SETS 



TYPE 



Tl = ■CEl-.E2-iE3-,EM 1 ES-,Et,-,E7TEaTE c ln 

E1D -. E 11 ■-, E 12 -, E 13 -, E 1M -, E IS , ElbK 



T2 = SET Or Tin 



T3 * D».lSi 

VAR 

• SET1 : T2i 

SET2 : T2i 

SET3 : SET OF T3i 

BEGIN 



SET1 := SET1 A SET2i 

SET1 := SET! V ■CEl- 1 ES-,Ea>i 

IF El IN SET1 

THEN SET2 := SETli 
SET3 := •CS-,T-,12-,m>, 
END-, 



J! 



BIT FIELDS 



-5- i-o 



PCKDUD 



/ 



PACKED RECORD 

F3 
FM 

ENDi 



BOOLEAN'-. 

q..2SSi • 

■CAiB-iCnDnE} 



15 12 II ID 



Fl. 



F2 



F3 



3 2 







FM 



/■ 



o~/-6 



DYNAMIC VARIABLES 



TYPE 




PTR = t 


LNKLST* 


LNKLST 


= RECORD 




INKPTR : PTR* 




A : INTEGER 




END* 


VAR 


t 


PTRV1 : 


PTR* 


PTRV2 : PTR* 
'I % INTEGER, 


BEGIN 





PTRV2 := NIL* 
FOR I := 1 TO 10 BO 
BEGIN 

NELKPTRVIK 

PTRV1 l-LNKPTR := PTRV2* 

PTRVll-A := 0* 

PTRV2 := PTRV1* 






END, 



END* 



operator: 



vi- i ■; 



Arithmetic 

+ addition 

subtraction 
* multiplication 
div division 
mod modulus 

Relational {arithmetic} 
a equal 

.not equal 

less than . - 

less than or equal 

greater than 

greater than or equal 



< 

> 
> 



Boolean 



V 
A 



not 

or 

and 



Set . 

r ■■■« !■■ 

V union 

A ' intersection 
- difference 

Relational -Cset} ' 

e equal 

2* not equal 

• S set inclusion 

:s£ set inclusion 

in membership 



O - / O 



STAT EMENTS 

P IH HI ■ 11 1 '! I — ■ ■■ ■ I -I II — I - i M 

Assignment statement I ;= J * 1\ 

Procedure statement PJ^OCli 

PR0C2-CXiY-iZK 

Compound statement .. BEGIN 

PR0C1 
ENDV 

IF statement IF I = J 

THEN PR0C1 



ELSE PR0C2-CA-.8-.C} 



T 



CASE statement CASE NODE OF 

■ 1 : BRNCH := IV 

2 s BRNCH := 2\ 

3 : BRNCH := 3 
CNDV 

REPEAT statement REPEAT 

.' I := J + In 

PROC1 
UNTIL I >lDi 

WHILE statement WHILE I < ID DO 

BEGIN-' 
- . I := J + It 
PR0C1 
ENDV 

FOR statement FOR I := 1 TO 10 DO 

BEGIN 
■ •■ J := I * 100 i 

- ■ .• PROCli 

K s= J - 3 
END* 



-D~ I n 



GOTO Statement 



PROCEDURE Ai 
LABEL IDS 
PROCEDURE Bi 
BEGIN 
GOTO IDS 
IDsGOTO EXIT1DS 
END 
BEGIN 
ID: Statements 
END 



WITH Statement 



r\ 



WITH LCB-CA} DO 
BEGIN 
' Fl:=Bs 
' F2:=FALSE 
END 

equivalent to 
LCB-CA>oFA:=Es 
LCB-CA> F2;=FALSES 



EMPTY Statement 



GO TO IDS 
10:S 



